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(57) ABSTRACT

A sample pump system for metering the amount of sample
taken from a pressurized fluid process such as a natural gas
pipeline or the like, the sample pump system designed for
immersion, directly or indirectly, into the pressurized fluid
stream so that the sampling is taken at the prevailing pressure
and temperature of the fluid stream. A spot sample cylinder
device is further provided which employs a method of col-
lection wherein the initial cylinder volume of the collection
vessel or sampling cylinder is zero. The spot sample cylinder
is inserted into the pressurized gas (or fluid) source, said
sample cylinder employing a piston or moveable end config-
ured such that purging of the cylinder sample cavity is not
required, since the sample cavity volume is essentially elimi-
nated priorto sampling by the location ofthe piston within the
cavity, the cavity expanding upon sampling via piston move-
ment within the cavity.
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DEVICES FOR OBTAINING CYLINDER
SAMPLES OF NATURAL GAS OR PROCESS
GAS, AND METHODS THEREFORE

DOMESTIC PRIORITY DATA AS CLAIMED BY
APPLICANT

The present application claims the benefit of Provisional
Application 60/646,314 filed Jan. 24, 2005 entitled “Devices
for Obtaining Cylinder Samples of Natural Gas or Process
Gas”.

The present application is also a continuation in part of
U.S. patent application Ser. No. 10/408,026 filed Apr. 3,
2003, now U.S. Pat. No. 6,904,816, which is a divisional of
U.S. patent application Ser. No. 09/915,192 filed Jul. 25,
2001, now U.S. Pat. No. 6,701,794, which claims the benefit
of’Provisional Application 60/221,335 filed Jul. 26, 2000, and
is a continuation in part of Ser. No. 09/162,239 now U.S. Pat.
No. 6,357,304, having a filing date of Sep. 28, 1998, which is
a continuation in part of U.S. patent application Ser. No.
08/701,406, now U.S. Pat. No. 5,841,036, filed Aug. 22,
1996.

The present application is also a continuation in part of
U.S. patent application Ser. No. 10/631,501 filed Jul. 31,
2003, now U.S. Pat. No. 7,225,690 entitled “Multi-Cavity
Sample Cylinder with Integrated Valving”, which claims the
benefit of Provisional Application 60/400,736 having a filing
date of Aug. 2, 2002.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to composite samplers or the
like for analytical fluid testing as in the petrochemical indus-
try, and in particular to a sample pump system for metering
the amount of sample taken from a pressurized fluid process
such as a natural gas pipeline or the like, the sample pump
system designed for immersion, directly or indirectly, into the
pressurized fluid stream so that the sampling is taken at the
prevailing pressure and temperature of the fluid stream.

To further enhance the technique of the present invention,
device is provided which employs a method of collection is
utilized wherein the initial cylinder volume of the collection
vessel or sampling cylinder is zero. A spot sample cylinder is
inserted into the pressurized gas (or fluid) source, said sample
cylinder employing a piston or moveable end to configured
such that purging of the cylinder sample cavity is not required
since the sample cavity volume is eliminated prior to sam-
pling, the cavity expanding upon sampling.

BACKGROUND OF THE INVENTION

In many cases the cost of installing an “on line” analyzer
for a natural gas or other process stream cannot be justified. In
such cases, a “spot” sample is taken periodically, or a com-
posite sample is taken over a period of time. A “spot sample”
generally consists of extracting a sample of the gas ata “spot”,
or single point in time.

A composite sample is generally taken by a sampling appa-
ratus (composite sampler) which extracts a small volume
(bite) of gas sample periodically, which is collected in a
sample cylinder. A typical composite sampler will control the
sampling interval based on time or flow volume. Flow volume
information, or electric pulse, is usually provided by an exter-
nal flow computer. A typical composite collection periodis 30
days. There are two basic types of sample cylinders utilized
for spot and composite sampling. They are the constant vol-
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2

ume and constant pressure types of sample cylinder. Constant
pressure types of sample cylinders are of the floating piston or
bladder (bag) type.

Gas Processors Association Standard Publication 2166
entitled “Obtaining Natural Gas Samples for Analysis by Gas
Chromatography” details several spot sampling methods in
its 1986 revision and its draft. The main thrust of the GPA
2166 standard deals with methods for purging the sample
cylinder, dealing with entrained liquid using the GPA or other
type separator, and prevention of condensation of gas com-
ponents. The draft copy addresses major errors in the 1986
revision. In particular, it dwells on the use of external sepa-
rator to remove liquids at other than the source gas conditions
of pressure and temperature.

American Petroleum Institute Manual of Petroleum Mea-
surement Standards, Chapter 14, Section 1, revised in 2001,
the contents of which are incorporated herein by reference,
addresses spot and composite sampling issues. It is critical of
the GPA 2166-1986 standard, in particular, the use of an
external separator such as the GPA separator, for removing
entrained liquids (refer to 14.1.8.7). The API 14.1 standard-
rev 2001, is based on research work done by Southwest
Research Institute.

The hydrocarbon dew point temperature (HCDPT) and its
impact on the sampling of natural gas is the main focus of the
API 14.1 standard. This is evident in the opening paragraph
“14.1.1 Introduction”. Refer to 14.1.6, here the standard calls
out issues which need to be addressed when sampling natural
gas. Issues include ambient temperature condition and phase-
change characteristics. In 14.1.6.6, it makes clear that no part
of'the spot or composite sampling system should be allowed
to fall below the HCDPT, otherwise biased analytical results
and non-representative samples are likely to result. Maintain-
ing the sample system at, or above, the HCDPT is recom-
mended.

In 14.1.6.6.4 (Sample containers), it states that the cylinder
temperature must be kept above the HCDPT. Note that the
author is a member of the API 14.1 working group respon-
sible for the writing the standard. The reason that the recom-
mendation is for the cylinder temperature to be “above” as
opposed to “equal to or above” the HCDPT is due to the
uncertainty of measuring the HCDPT. It is well known, from
a thermodynamic standpoint, that maintaining a gas at the
HCDPT will not yield condensation.

Referencing the 14.1.6.6.6 composite sampling systems in
the above publication, in short, it recommends that these
systems, including the containers, (a direct quote) be main-
tained above the HCDPT to ensure that the composite sample
is representative of the flowing gas stream. Similar references
are made in 14.1.13.1.1.

REFERENCES

1. Gas Processors Association (GPA) standard 2166-1986
and draft copy of 2166-2004

2. API manual of Petroleum measurement standards chapter
14, sectionl, collecting and handling of natural gas
samples for custody transfer. API-14.1 revision 2001

3. Southwest Research Institute (SRI) San Antonio, Tex.

4. Accuracy of Natural Gas Sampling Techniques, and the
impact of composition measurement errors on Flow Rate
and Heating value determination. By K. A. Behring II,
Southwest Research Institute. Paper presented at Flomeko
’98, International conference on Flow Measurement,
(Lund, Sweden, Jun. 15-17, 1998)

The entire API 14.1-2004 document is rich in thermody-
namic and practical information. For example, in Appendix
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A, “The Phase Diagram™ and A.1 Phase changes in general. In
referring to the API 14.1-2004 document, especially its
Appendix A and to the paper “Accuracy of Natural Gas Sam-
pling Techniques, and the Impact of Composition Measure-
ment Errors on Flow Rate and Heating Value Determination”,
K. A. Behring, Flomeko ’98, the 9th Int Conf on Flow Mea-
surement, Lund, Sweden (Jun. 15-17, 1998), one can con-
clude that condensation of portion of a gas phase and/or
vaporization of a liquid wherein the resulting vapor becomes
intermixed with the gas phase will likely (almost certainly)
result in product composition changes in the gas phase.

It is well known and understood that even small changes in
the composition of a natural gas sample can have a significant
impact on its heating value (BTU content) and other impor-
tant physical properties some of which are utilized for making
flow rate calculations. The heating value and flow rate (vol-
ume) of the natural gas are key factors in determining its
monetary value.

In summary, the cost of adhering to the API 14.1 and GPA
2166 standards, in particular the cost and attention required to
maintain all parts of the prior art sampling system and cylin-
ders above the HCDPT, results in the very frequent improper
sampling of natural gas. Even small changes made to the
current and prior art sampling procedures often result in inac-
curate, non-representative samples.

The problems are primarily due to the current art of having
the sample conditioning system and the sample containment
cylinders external to the vessel or pipeline. Spot and compos-
ite sample have traditionally been taken in that manner ever
since spot and composite samples were first taken. This
requires the use of costly equipment, especially in cold cli-
mates and/or wet gas (high HCDPT) applications.

GENERAL SUMMARY DISCUSSION OF THE
INVENTION

The present invention overcomes the expense and reliabil-
ity problems associated with the above prior art techniques, in
the case of spot sampling, by inserting the cylinder inside of
the pressurized containment vessel or pipeline when taking a
sample.

In the case of the composite sampler, the system of the
present invention inserts the “sample pump” (which meters
the small sample bites via positive displacement of the com-
ponents, as opposed to a check valve) into the pressurized
containment vessel or pipeline during the sampling period.
By having the spot sampling pump or spot sampling cylinder
inside of the gas (or fluid) source the bulk (if not all) of the
traditional sample conditioning components are eliminated.
Further, purging of the sample train is eliminated.

To further enhance the technique of the present invention,
a method of collection is utilized wherein the initial cylinder
volume of the collection vessel or sampling cylinder is zero.
Such is the case if the “Flexible isolation barrier”’(FIB) type of
cylinder is utilized, such as taught in co-pending Mayeaux
patent application Ser. No. 10/631,501, filed Jul. 31, 2003,
entitled “multi-cavity sample cylinder with integrated valv-
ing”, the contents of which are incorporated herein by refer-
ence. In that case, a small cylinder, containing a Flexible
isolation barrier (FIB), is inserted into the gas source. Sample
valving design differs from that referenced in the patent appli-
cation for the multi cavity cylinder, since the filling operation
differs.

In a second case, a spot sample cylinder is inserted into the
pressurized gas (or fluid) source, said sample cylinder having
amovable end (M.E.) (FIGS. 4 and 5). Both, the FIB and M.E.
approach do not require purging of the cylinder sample cavity
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since in both cases the sample cavity volume is essentially
zero. Being inserted into the fluid process to be sampled
eliminates the typical fluid sample extraction, transporting
and conditioning system which of course eliminates purging
of that type system.

It is noted here that the term “sampling cylinder” is not
intended to limit the structure to sampling, but can be used for
other purposes, such as collection and storage. Accordingly,
“sampling cylinder” or the like should be considered in the
present disclosure as synonymous with storage cylinder, col-
lection cylinder, or like devices.

By allowing the sample gas to flow through a phase sepa-
ration membrane designed to reject liquids (all types) and
particles before entering the sample cylinder (micro cylin-
der), entrained liquids are eliminated. The separated liquid
can either be drained back into the pressurized process, or
captured for analysis or the like.

Therefore, by inserting said micro cylinder into the fluid
process, said micro cylinder or other sample cylinder having
a “zero sample cavity volume” at the beginning of a sampling
procedure, and eliminating liquids and particles from the
sample gas entering the micro cylinder, the three largest
sources of error in spot sampling are eliminated.

Preventing vapor/liquid equilibrium changes (which alter
the gas phase composition) is accomplished by sampling at
the prevailing source fluid conditions of pressure and tem-
perature, since the cylinder is immersed “in” the fluid source.

Removing entrained liquids (in the case of gas sources such
as natural gas) by using a phase separating membrane, which
rejects liquids while allowing gases and vapors to flow
through, eliminates the equilibrium changes by sampling
only the gas phase of the fluid source at the prevailing pres-
sure temperature conditions of the gas source. Particles are
removed with the phase separating membrane and/or any
other type of suitable particulate filter prior to entry into the
sample cylinder.

The “zero volume sample cavity” (FIB, movable end or any
other zero volume sample cavity) eliminates the need for
purging the cylinder, which said cylinder purging represents
one of the largest and most frequent sources of analytical
error in the sampling of natural gas. An alternate means for
eliminating the purging step is to evacuate the sample cylin-
der (micro cylinder) prior to the sampling process.

Specific mechanical designs for devices to insert the MC
into a pressurized fluid process utilizing the dynamic sealing
and pressure equalization will follow.

Inthe case of “composite sampling™ the solution is to insert
the “sample pump” into the fluid process to be sampled. The
impact of the ambient temperature on the sample condition-
ing system and sample pump for the composite sampler is
eliminated. The process of composite sampling is greatly
simplified. As with spot sampling, the principle sources of
error are eliminated.

By having the sample pump inserted into the process in a
manner which insures that the pump is at essentially at the
fluid process temperature, errors are eliminated which would
result from condensation. Additionally, by allowing the
sample gas to first flow through a phase separating membrane
to reject and remove all liquids, errors associated with phase
equilibrium changes are eliminated.

In the case of spot and composite sampling inventions (i.e.
the “micro cylinder” and the “insertable pump”) purging is
eliminated or substantially reduced, thus releases of process
fluid to the atmosphere is reduced in the same proportion.

In operation the “insertable pump” (IP), in each complete
sample injection cycle, captures a small volume of sample
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fluid (inject volume) and moves (pumps) it into a sample
container (cylinder). The frequency of each cycle was previ-
ously discussed.

It is imperative that the temperature and/or pressure of the
sample fluid are not changed from the original (prevailing
conditions of the source fluid) in a manner which would either
promote condensation or vaporization to occur (i.e. produce a
phase change—said phase change being gas to liquid or vice
versa) for reasons preciously discussed and referenced.

However, once the “sample pump” has captured a sample
volume (i.e. isolated it from the fluid process) phase changes
will not produce errors or alter the overall sample (liquid and
gas together) composition, providing that all of the captured
sample volume (including gas and liquid) is sent, pumped, or
transported in any manner to a sample container or cylinder.

Testing performed at SRI has shown that by appropriate
heating of a sample cylinder liquid can be vaporized and
re-homogenized with the gas phase to produce a uniform gas
phase adequate for analysis and representing the original
composition before liquification (i.e. condensation) occurred.
The main reason that condensation usually produces changes
in a sample gas is that the liquid is not re-associated with its
former gas phase.

This is prone to occurring in a flowing sample. However
when all or essentially all of the gas and liquid formerly
associated with it remain associated (i.e. are stored together)
and especially when stored in a common volume such as is the
case in a sample cylinder, it can be re-vaporized, homog-
enized and reconstituted to its original composition. Note that
it is recommended by both API 14.1 and GPA 2166 that
sample cylinders are heated for some time prior to analysis,
for the specific purpose of re-vaporizing liquids which may
have condensed after the sample was taken.

To effectively transfer essentially all liquid and gas mea-
sured and/or captured by the sample pump (insertable pump)
from the pump to a sample cylinder external to the pressur-
ized source the transfer tubing or fluid passageway must be of
a small diameter. A small diameter is desirable for two rea-
sons. First there is less fluid trapped between the pump and
sample cylinder, and secondly liquid cannot remain trapped
in the lower segments of the passageway. A suitable diameter
for such a passageway is 0.032 to 0.062 inches diameter.

The insertable pump may be inserted into a fluid process if
the process is depressurized or inserted while the process in
pressurized by several means. Dynamic seals and/or pressure
balance techniques previously discussed may be employed to
insert the pump without altering the spirit of the invention.

Multiple inventions are contemplated in the present case.
These inventions require the functional elements to be
inserted into a pressurized fluid process. All of the inventions
capture sample fluids.

In one invention, the micro cylinder, a single sample cycle
results in the filling of a sample cavity with sample fluid. In
the other invention, in a single sample cycle a pump (the
insertable pump) meters out (captures) a volume of sample
fluid and transtfers (pumps) said sample fluid to a separate
sample container (cylinder). Many sample cycles are com-
pleted, in general, to completely fill a sample cylinder or
container, such cycles being executed over a significant time
period (typically 30 days).
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In both cases, a constant volume or constant pressure
sample cylinder may be utilized without altering the general
spirit of the inventions.

BRIEF DESCRIPTION OF DRAWINGS

For a further understanding of the nature and objects of the
present invention, reference should be had to the following
detailed description, taken in conjunction with the accompa-
nying drawings, in which like parts are given like reference
numerals, and wherein:

FIG. 1is a diagram illustrating the components and opera-
tion of an insertable composite sampler pump installation of
the present invention, in a pressurized fluid system.

FIG. 2 is a side, partially cut-away, partially cross sectional
view of a preferred embodiment of a plunger/check valve
pump design of the present invention.

FIG. 3 is aside, partially cut-away, partially cross-sectional
view of a preferred embodiment of the composite sampler
pump of the present invention which could be used as an
internally or externally mounted composite pump.

FIG. 4 is a side, a partially cut-away, partially cross-sec-
tional view of an exemplary design for a micro-cylinder for
use in the present invention, wherein the moveable end is
shown at the first end of the sample cavity.

FIG. 5is aside, partially cut-away, partially cross-sectional
view of the device of FIG. 4, wherein the moveable end is
shown at the second end of the sample cavity.

DETAILED DISCUSSION OF THE INVENTION

FIG. 1 provides an overview of Insertable Composite Sam-
pler Pump Installation into a Pressurized Fluid System.

As shown, the first end of an insertable composite sampler
pump 1 is immersed 50 in the pressurized fluid process 2,
such that both are essentially the same temperature. In opera-
tion, pressurized sample fluid 2 flows 51 into entry port 8,
then into the first end of the insertable composite sampler
pump (1) wherein a small volume is metered (captured). Said
metered volume is then transferred (pumped) to storage or
sample fluid cylinder (6) by way of transfer line (7).

This process (cycle) is repeated until the desired amount of
sample fluid is captured and transferred to the sample fluid
container (6), or until the desired time period is over for
ending the process.

As earlier indicated, one may provide a phase separation
membrane 80 designed to reject liquids (all types) and par-
ticles from the sample gas before entering the sample cylinder
(micro cylinder) or sample pump, thereby eliminating
entrained liquids from any sample obtained.

Pump Design Notes:

A composite sampler pump design is contemplated which
could function as a current art, externally mounted composite
pump. The design, however, is also well suited for insertion
into a pressurized fluid source in the manner disclosed above.

Referring to FIG. 3, the pump is comprised of'a housing 17,
intake valve seat 18, outlet valve seat 19, intake valve stem/
poppet 20, outlet valve stem/poppet 21, displacement piston
22, piston seal 23, annulus/passageway 24, intake valve stem
seal 25, intake port 26, and outlet port 28.

This design differs from the typical pumps used for this
purpose in that the intake (or inlet) and outlet valves are
positively actuated by an external force, as opposed to the
flowing fluid and fluid pressure as is the case with a check-
valve type of pumping operation. This positive displacement
design allows better metering control, i.e. the intake valve can
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be shut off before the metered volume is displaced to an
external container. Additionally, it eliminates intake valve
Joules-Thompson cooling which otherwise can result in con-
densation of liquids.

The design of FIG. 3 contemplates actuation (which can
comprise, for example, electric, hydraulic, pneumatic, or
other actuation means) external to the pump for intake valve
stem/poppet 20, outlet valve stem/poppet 21, and displace-
ment piston 22.

In operation, fluid enters intake port 26 with intake valve
stem/poppet 20 in the “up” or open position 55, outlet valve
stem/poppet 21 in the down 56 or closed position as displace-
ment piston 22 is retracted upward 57 to a point then stopped.
Inlet valve stem poppet 20 is then actuated closed (lowered 58
against intake valve seat 18), outlet valve stem/poppet 21 is
actuated open (raised 59 above outlet valve seat 19), and
displacement piston 22 is actuated (lowered 60) to its lower
position, thereby displacing fluid from metering chamber 27,
through outlet port 28 and annulus/passageway 24 to an exter-
nal container. A preferred size for the passageway width or
diameter could comprise, for example, between 0.010" and
0.062".

After displacement piston 22 reaches its maximum down-
ward travel distance then outlet valve, stem/poppet 21 is
lowered 56 against outlet valve seat 19, thereby closing the
outlet valve formed by outlet valve stem/poppet 21 and outlet
valve seat 19.

As indicated, contemplated actuation means are pneu-
matic, hydraulic and/or linear electric motors, or conven-
tional rotating type electric motors coupled to a gear train to
produce the required up/down actuation movement of the
inlet valve, outlet valve, and displacement piston.

A contemplated micro cylinder is shown in FIGS. 4 and 5.
The micro cylinder 28 is comprised of a cylinder wall 33,
having a mechanical end stop 34 ata firstend 37, valve seat 32
ata second end 38, valve stem/poppet 31 mounted to threaded
plug 30', movable end 35, seal 36, Hex recess 30, sample
cavity 29, and valve 40 formed by valve stem/poppet 31 and
valve seat 32 situated in valve chamber 42. Fluid flow pas-
sages 41A, 41B allow fluid from into valve chamber 42.

As shown, moveable end 35 slidingly engages the inner
wall of sample cavity 29 to form a sliding barrier which is
fluid sealed or fluid impermeable via seal 36, which can
comprise, for example, an o-ring.

In the exemplary embodiment, valve chamber 42 has an
inner wall forming a threaded connection for threadingly
engaging threaded plug 30' having first 70 and second 70'
ends, the first end 70 having hex recess 30 formed therein, the
second end 70" having valve stem/poppet 31 engaged thereto.

As shown in FIG. 4, moveable end 35 is at first end 37
against mechanical stop 34 and valve stem/poppet 31 is
retracted from valve seat 32. In this position, sample cavity 29
is at its maximum volume and valve 40 is opened.

In FIG. 5, moveable end 35 is at second end 38 against
mechanical stop 39 and valve 40 is in the closed position,
wherein the stem/poppet 31 is seated to valve seat 32. In this
position, sample cavity 29 is at its minimum volume or essen-
tially zero volume. Thus, the sample cavity provides a vari-
able volume dependent upon the location of the mechanical
stop relative to the first 37 and second 38 ends.

The micro cylinder (MC) may be inserted into a pressur-
ized fluid source for obtaining a sample by a number of
means. One such means utilizes a packing gland or dynamic
pressure seal type of insertion device, similar to that used for
insertion of probes, sensors, corrosion coupons etc. A second
type of insertion means to insert the MC into a pressurized
process utilizes a pressure balance approach similar to that
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described patent application Attorney Docket number
MAYEDO5/11 by Mayeaux entitled “Portable Insertable
Probe assembly”, the contents of which are incorporated
herein by reference.

Referring to FIGS. 4 and 5, with the moveable end 35 at the
minimal volume position (as in FIG. 5), but with the valve
closed (as in FIG. 4), the micro cylinder is inserted 71 into a
pressurized fluid source for sampling. Threaded plug 30" may
then be turned 72 in a first direction via hex recess 30 to open
73 valve 40 (as in FIG. 4), so as to allow fluid from the
pressurized fluid source to migrate through 74 passages 41A,
41B into valve chamber 42, through the open 73 valve, and
into 74A sample cavity 29, where moveable end 35 (FIG. 5)
is slidingly urged 75 from the second end 38 to the firstend 37
via pressure from the fluid entering the sample cavity 29,
filling sample cavity with fluid, as movable end 35 migrates to
the first end 37. Once the sample cavity has reached the first
end 37, and is thereby filled, the threaded plug 30 may be
turned 72' a second direction via hex recess 30 to close 73'
valve 40, capturing and retaining the fluid in the sample
cavity, thereby providing a filled micro cylinder, which may
be then removed 71' from the pressurized fluid source for
analysis or other purpose.

With the micro cylinder inserted into the pressurized fluid
source, the above sample has been taken at prevailing tem-
perature and pressure, providing an accurate sample of the
contents of the pressurized fluid source.

A method of using the micro cylinder of the present inven-
tion may thereby be summarized as follows:

a. providing a spot sample container, comprising:

ahousing having formed therein a sample cavity having
first and second ends, and a wall;

a moveable end slidingly engaging said wall of said
sample cavity, so as to form a moveable fluid barrier
within said sample cavity, having a variable volume
associated with the position of said moveable barrier;

a valve associated with said sample cavity;

b. immersing said container into a pressurized fluid pro-

cess;
.allowing the temperature of said container to adjust to the
temperature of said pressurized fluid process;

d. opening said valve;

e. allowing fluid from said pressurized fluid process to
migrate into said sample cavity;

f. allowing said moveable stop to slidingly migrate from
said first end of said sample cavity to said second end of
said sample cavity as said sample cavity fills with fluid;

g. closing said valve, providing a filled spot sample con-
tainer

h. removing said filled spot sample container from said
pressurized fluid process.

Itis noted that the micro cylinder or other sample container
may be evacuated prior to use to insure non-contamination of
the sample cavity. Evacuation of the sample cylinder prior to
the sampling process eliminates the necessity of a moveable
fluid barrier to selectively provide zero volume in the exem-
plary method illustrated in steps a-h, above. Alternatively, an
inert gas, such as helium or the like, may be provided at a
pressure less than the process fluid to prevent contamination
prior to sampling. A constant volume or constant pressure
sample cylinder may also be utilized in lieu of the moveable
wall design of FIG. 4.

Another pump design, shown in FIG. 2, illustrates a
plunger and check-valve type of pump could also be inserted
into the process for sampling at prevailing pressure and tem-
perature, in the manner illustrated in FIG. 1.

o
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The pump 5 is comprised of housing 14, housing bottom
15, first end of insertable composite sampler pump 1, intake
valve 9, outlet valve 10, outlet passage 11, pump piston 12,
sample metering cavity 13, and pump piston seal 16.

In operation, when pump piston 12 is actuated upward 61,
sample fluid enters sample metering chamber 13 through 62
intake valve 9. When pump piston 12 is actuated downward,
sample fluid from sample metering chamber 13 flows 64
through outlet valve 10, outlet passage 11, to a sample con-
tainer. When pump piston 12 is actuated upward 61, intake
valve 9 is open and outlet valve 10 is closed. When piston
pump 12 is actuated downward 63, inlet valve 9 is closed and
outlet valve 10 is open. The sample metering volume is con-
trolled by pump piston 12 travel.

The invention embodiments herein described are done so
in detail for exemplary purposes only, and may be subject to
many different variations in design, structure, application and
operation methodology. Thus, the detailed disclosures therein
should be interpreted in an illustrative, exemplary manner,
and not in a limited sense.

What is claimed is:

1. A device for obtaining a spot sample, comprising:

a housing formed therein a sample cavity having first and
second ends and a wall, said housing being formed so as
to be immersed into a pressurized fluid process;

amoveable end slidingly engaging said wall of said sample
cavity, so as to form a moveable fluid barrier within said
sample cavity, said moveable end slidably positionable
from said second end of said cavity to said first end of
said cavity, so as to provide in said cavity a variable
volume associated with the position of said moveable
barrier;

avalve associated with said sample cavity, said valve hav-
ing a passage communicating with said second end of
said sample cavity, said valve comprising a stem/poppet,
said stem/poppet formed to be situated adjacent to said
moveable end when said moveable end is situated adja-
cent to said second end of said cavity and said valve is in
a closed position, so as to form a minimum volume at
said second end of said cavity;

whereby, upon positioning said moveable end adjacent to
said second end of said cavity to form a minimum vol-
ume at said second end of said cavity, and immersing
said device into a pressurized fluid process so that said
device reaches temperature equilibrium with said pres-
surized process, and opening said valve, said fluid passes
through said valve, such that the pressurized fluid
engages said moveable end so as to urge said moveable
end from said second end of'said cavity towards said first
end of said cavity so as to increase the size of said cavity
while, filling said cavity, while maintaining the spot
sample at the prevailing pressure and temperature of the
pressurized fluid process.

2. The device of claim 1, wherein there is further provided
an insertion device to insert said housing into the pressurized
fluid process.

3. The device of claim 1, wherein said pressurized fluid
process is situated in a pipeline.

4. The method of obtaining a spot sample, comprising the
steps of:

a. providing a spot sample container, comprising:

ahousing having formed therein a sample cavity having
first and second ends, and a wall;

a moveable end slidingly engaging said wall of said
sample cavity, so as to form a moveable fluid barrier
within said sample cavity, having a variable volume
associated with the position of said moveable barrier;
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a valve associated with said sample cavity said valve
communicating with a passage situated at said second
end of said sample cavity;

b. inserting said container into a pressurized hydrocarbon
fluid process;

c. allowing the temperature of said container to reach equi-
librium with the temperature of said pressurized fluid
process placing said container at equal to or above the
hydrocarbon dew point temperature, in order to prevent
condensate from forming in said sample cavity;

d. opening said valve;

e. allowing fluid from said pressurized fluid process to
migrate into said second end of said sample cavity at the
prevailing temperature and pressure of said pressurized
fluid process; while

f. allowing said pressurized fluid process to engage said
moveable stop to slidingly migrate from a minimum
volume at said second end of said sample cavity to a
maximum volume at said first end of said sample cavity
as said sample cavity fills with fluid;

g. closing said valve, providing a filled spot sample con-
tainer.

5. The method of claim 4, wherein in step “a” said valve
comprises a stem/poppet which is positionable in open and
closed positions with the opening and closing of said valve,
respectively, wherein, in its closed position, said stem/poppet
is situated adjacent to said second end of said sample cavity;
and wherein there is further provided the added step “al”
following step “a” comprising the steps of closing said stem/
poppet of said valve and positioning said moveable end at said
second end of said sample cavity, so as to provide minimum
volume therebetween.

6. A method for receiving and storing a fluid sample com-
prising the steps of:

a. inserting a fluid container into a fluid source until said
fluid container reaches temperature equilibrium with
said fluid source;

b. allowing fluid to flow into said fluid container, providing
a filled fluid container;

c. sealing said filled fluid container;

d. removing said filled fluid container from said fluid

source.

7. The method of claim 6, wherein said fluid comprises
hydrocarbon gas, and wherein, prior to step “a” there is pro-
vided the additional step “1” of evacuating said fluid con-
tainer.

8. The method of claim 6, wherein said fluid container in
step “a” comprises a sample cavity having first and second
ends, and a valve situated at said second end of said sample
cavity; and wherein there is provided the additional step 1
after step “a” of providing a moveable barrier in said sample
cavity, and positioning said moveable barrier at said second
end of said sample cavity adjacent to said valve, so as to
provide a minimum volume within the sample cavity between
said moveable barrier and valve prior to sampling.

9. The method of claim 6, wherein said fluid container has
first and second ends and a valve situated said second end,
said fluid container further comprising a storage volume and
wherein, prior to step “a” there is provided the additional step
“1” of providing in said fluid container a moveable barrier to
vary the fluid storage volume from essentially zero volume to
maximum volume.

10. The method of claim 9, wherein after step “1” there is
provided the additional step “ii” of moving said moveable

barrier in said fluid container to said second end of said fluid
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container so as to be situated adjacent to said valve, and
closing said valve, so as to reduce said fluid storage volume to
essentially zero volume.

11. The method of claim 10, wherein in step “b” there is
further included the step of opening said valve so as to allow
fluid flow into said fluid container, such that said moveable
barrier is moved by said fluid flowing into said fluid container,
altering said container from essentially zero volume to maxi-
mum volume.

12. A device for obtaining a spot sample, comprising:

a housing having formed therein a sample cavity having a

wall and first and second ends;

a moveable barrier situated within said sample cavity,

a valve situated at said second end of said sample cavity,
said valve comprising a stem/poppet, said stem/poppet
formed to be situated adjacent to said moveable end
when said moveable end is situated adjacent to said
second end of said cavity and said valve is in a closed
position, so as to form a minimum volume at said second
end of said cavity;

whereby, upon positioning said moveable barrier at said
second end of said sample cavity so as to be adjacent to
said valve, so as to provide minimum volume in said
sample cavity at said second end of said cavity; and
thereafter inserting said housing into a pressurized fluid
process and allowing said housing to reach temperature
equilibrium with said process, and upon opening said
valve, said fluid passes through said valve and into said
sample cavity, so as to fill said sample with fluid from
said pressurized fluid process at the prevailing pressure
and temperature of said fluid process.

13. A fluid container, comprising:

a body having walls forming a chamber, said chamber
having first and second ends;

an isolation barrier situated within said chamber, said iso-
lation barrier having first and second sides, said isolation
barrier formed to slidingly engage said walls forming
said chamber;

an inlet valve having a stem/poppet situated at said adja-
cent to second side of said isolation barrier when said
valve is closed and said isolation barrier is situated at
said second end of said chamber, so as to form minimal
volume therebetween; and

an end stop formed to engage said isolation barrier at a
predetermined point in said chamber;

whereby, upon urging said isolation barrier along the walls
of' said chamber to said first end of said chamber so as to
displace fluid situated between said first side isolation
barrier and said inlet valve, and upon inserting said fluid
container into a pressurized fluid process and allowing
said fluid container temperature to reach equilibrium
with said pressurized fluid process, then opening said
inlet valve and flowing a sample gas through said inlet
valve, said second side of said isolation barrier restrains
the flow of gas through said chamber, while said sample
gas urges said isolation barrier to slidingly migrate along
said walls forming said chamber toward said end of said
chamber, until said isolation barrier encounters said end
stop, so as to provide a chamber filled with said sample
gas.

14. A method of sampling a gas, comprising the steps of:

a. providing a fluid container comprising a body having
walls forming a chamber having first and second ends;

b. providing an isolation barrier slidingly situated within
said chamber, said isolation barrier having first and sec-
ond sides;
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c. providing an inlet valve at said second side of said
isolation barrier;

d. providing an end stop formed to engage said isolation
barrier;

e. positioning said isolation barrier adjacent to said inlet
valve, so as to urge said isolation barrier to displace fluid
situated between said second side of said isolation bar-
rier and said inlet valve, inserting said fluid container
into a pressurized fluid source, and allowing said fluid
container to reach temperature equilibrium with the
pressurized fluid source;

f. flowing a sample gas through said inlet valve;

g. utilizing said sample gas to urge said isolation barrier to
slidingly migrate along the walls of said chamber toward
said second end of said chamber so as to fill said cham-
ber with said sample gas.

15. The method of claim 14, wherein in step “e” said

pressurized fluid source is contained in a pipeline.

16. The method of claim 14, wherein in step “ei” an inser-
tion device is utilized to insert said fluid container is the
pressurized fluid source.

17. The method of claim 16, wherein in step “g” said
pressurized fluid source is contained in a pipeline.

18. The method of claim 17, wherein in step “f” said
sample gas flows from said pressurized fluid source at the
prevailing pressure and temperature of said pressurized fluid
source.

19. The method of claim 17, wherein there is provided after
step “g” the additional steps “b” of closing said inlet valve so
as to contain said sample gas in said chamber, and “1” remov-
ing said fluid container from said pressurized fluid source.

20. The method of claim 19, wherein between steps “g” and
“h” there is provided the additional step “gi” of providing
controlled flow of said sample gas into said fluid container via
said isolation barrier slidingly migrating along the walls of
said chamber, until said sample gas fills said chamber of said
fluid container.

21. A device for obtaining a spot sample, comprising:

a housing having formed therein a sample cavity having

first and second ends and a wall;

a valve associated with second end of said sample cavity,
said valve comprising a stem/poppet; and

a moveable fluid barrier within said sample cavity having a
variable volume associated with the position of said
moveable barrier;

said stem/poppet formed to be situated adjacent to said
moveable end when said moveable end is situated adja-
cent to said second end of said cavity and said valve is in
a closed position, so as to form a minimum volume at
said second end of said cavity;

whereby, upon positioning said moveable barrier adjacent
to said second end of said sample cavity so as to provide
minimum volume between said valve and said barrier,
and upon immersing said device into a pressurized fluid
process until said device reaches temperature equilib-
rium with said process and opening said valve, said fluid
passes through said valve and into said sample cavity,
filling said sample cavity.

22. The device of claim 21, wherein there is further pro-
vided an insertion device for inserting said housing into the
pressurized fluid process.

23. The device of claim 22, wherein said moveable barrier
is slidingly engaged to said wall of said sample cavity.

24. The device of claim 23, wherein said pressurized fluid
process is situated in a pipeline.
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25. The device of claim 24, wherein upon said moveable
barrier being slidably positioned at said first end of said
sample cavity, said sample cavity is at maximum volume.

26. The method of obtaining a spot sample from a pressur-
ized process gas, comprising the steps of:

a. providing a spot sample container, comprising:

ahousing having formed therein a sample cavity having
first and second ends, and a wall;
avalve situated at said second end of said sample cavity;

b. immersing said container into the pressurized process

£as;

c. waiting until said container reaches temperature equilib-

rium with said fluid source, then opening said valve;

d. allowing said pressurized process gas to migrate into

said sample cavity;

e. closing said valve, providing a filled spot sample con-

tainer.

27. The method of claim 26, wherein in step “a” there
further comprises the additional step “al” of providing a
moveable fluid barrier within said sample cavity, having a
variable volume associated with the position of said move-
able barrier, and wherein after step “c” there is provided the
additional step “c(1)” of allowing said moveable barrier to
migrate from said second end of said sample cavity to said
first end of said sample cavity as said sample cavity fills with
gas.

28. The method of claim 27, wherein in step “a” said
moveable fluid barrier slidingly engages said wall of said
sample cavity, and in step “c(1)” said moveable barrier slid-
ingly migrates from said second end of said sample cavity to
said first end of said sample cavity as said sample cavity fills
with gas.

29. The method of claim 28, wherein there is further pro-
vided after step “c” the additional step “f” of removing said
filled spot sample container from said pressurized process
gas.
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30. The method of claim 29, wherein said pressurized
process gas is contained in a pipeline.

31. A device for obtaining a spot sample from a pressurized
hydrocarbon gas stream having a pressure and a temperature,
comprising:

a housing having formed therein a sample cavity having

first and second ends;

a valve situated at said second end of said sample cavity,
said valve comprising a stem/poppet, said stem/poppet
formed to be situated adjacent to said moveable end
when said moveable end is situated adjacent to said
second end of said cavity and said valve is in a closed
position, so as to form a minimum volume at said second
end of said cavity, and

a moveable fluid barrier within said sample cavity having a
variable volume associated with the position of said
moveable barrier;

whereby, upon positioning said moveable barrier adjacent
to said second end of said sample cavity so as to provide
minimum volume between said valve and said barrier,
said hydrocarbon gas passes through said valve and into
said sample cavity so as to fill said sample cavity at the
prevailing pressure and temperature of said fluid pro-
cess.

32. The device of claim 31, wherein inserting said device
into said pressurized fluid process so as to bring said device
and said pressurized fluid process into temperature equilib-
rium, and opening said valve, said pressurized process gas
migrates into a minimum volume sample cavity so as to
engage said moveable barrier to urge said moveable barrier to
migrate from one end of said sample cavity to the other, so as
to fill said sample cavity with said pressurized fluid process
gas stream at prevailing pressure and temperature.
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